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Galactic Results from LAT
+ 1 FGL Galactic populations
+ The seen, the unseen, and the unknown
+ Selected Highlights
Pulsars
-+- Pulsar Wind Nebulae
+ Supernova Remnants
+ Transients
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The 1 FGL Catalog
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n Unidentified Gamma-ray Sources
+ Previous MeV-GeV energy gamma-ray missions
left a legacy of "unidentified" sources (-2/3 of
3EG catalog)
-#- Unidentified meant multiple possible candidates OR no
plausible candidates hinassociatedj
+ LAT first catalog <50% unassociated
#- LAT associations greatly aided by
t Dramatically improved gamma-ray localization
+ Dedicated catalogs of potential gamma-ray
counterparts
+ Multiwavelength searches
LAT identifications from
^- Periodicity
+ Spatial morphology
-^- Correlated variability with other observations
Variability in I FGL Sources
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Spectral-Variability Classification
-+,- Separability of blazars and pulsars in the
variability-spectral curvature plane
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Pulsars and their wind nebulae
+ Bright Nebulae in the GeV band
Gamma-ray Pulsars and MSPs
More `.han 56 xnna-ray pulsars -- [ f +rat -ra-
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 GeV PWN Search
+Known high-energy PWNe
From X-rav and TeV observations
Crab, Vela X, MSH 15-52 nebulae...
+Off-peak searches of gamma-ray puisars
+ Catalog from LAT team underway
+Young, energetic radio pulsars
+TeV nebula candidates
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Pulsar 100 Merl to 20 GeV	 Nebula nom Mev o,r"V
Hpp -.Yp n nt 1 u[Ott
ex Ind d at -5 s..,	 t. v
C ^rsistent with e mission	 Inverse Compton emission
y ell above the neunon	 consistent with mear magne t :, field
star surface	 in nebula 100 ;,G < g < 200 pG
z„ 1 , ,	 Abdo, A. A. e al. 2010, ApJ.. 705, 1254
Vela X: Nebula of the Vela Pulsar
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Data compared with a
simulated point source at
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bright gamma-ray sources associaiea wan seven, supernovae
interacting with molecular clouds
Extension resolved in LAT data
;,AT counts map Q 8 GeV)
X-ray (0.'-----2A keV, black) and
radio (1.4 GHz, green) contours
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Supernova Remnants	 Resolved GeV Sources
Galactic Transients	 LAT Unassociated Transient Detections
.: Unassociated Transients from dail y search
0 Low latitude blazars from First LAT Catalog
Gamma rays from a Nova
i Fermi J2102-i-4542
Located in the direction of the Cygnus
region
+ Bright, high confidence, detected over
several days by automated processing
-s- No likely blazars in error circle...
V 407 Cygni - a symbiotic nova
P—mo,i and t.imm, co <ster ^th 'v 4o7 C,;,;—
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Fermi report
March 11 - A Nova!
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Symbiotic Nova.
Symbiotic Binary System: White dwarf + red
giant system
Nova: White dwarf builds up mass envelope to
the point of thermonuclear fusion
+ Dramatic increase in visual magnitude
-4- Recurrent Nova?
+ Hints but no strong confirmation of previous nova
-r Pre-nova activity
+ White dwarf shows ongoing variability at level of several
in magnitude
-d- V407 Cyg companion is a Mira star showing variability
at level of several in magnitude
-13—t —vfrorii, at -t0 sceiiar wind
Origin of the gamma rays?
^- Strong shock propagating into dense medium around
&,^}nt star jand stellar wind)
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Pulsars everywhere...
>50 gamma-ray pulsars so far
>40 young, energetic pulsars
+ 9 old, recycle. ulltsecond
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The Fermi Observatory
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Entire sky
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LAT Sensitivity with Time	 Candidate Gamma-ray Events
Transient Science: hares, bursts, mu16wavelength campaigns,
unidentified transients
Accumulated Science: New sowce t„Ipes. populz	 , mng-
n, mor-toting, spatially extended and diffuse studies
Deepest and most uniform survey of the sky at these energies
All-sky coverage
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,., Gamma ray... Cosmic ray... Both?	 1 year sky map
On-orbit ef7ect - reduced efleetive area at low energy due to
signals from out-of-time particles in the readout
Post-launch update - properly modeled in simulations
Planned update - improve reconstruction to regain area
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I'll LAT Automated Science Processing
Automatic transient monitoring
All-sky search runs every 6 hours, 1 day, 1 week
Typical count
map for 6
hours
(E>100 Me %Pj
Reported GeV Flares
+ Astronomers Telegrams
+ >70 since July 2008
+ Associated blazars plus 6 initially
unidentified transients
-4- Fermi Gamma-ray Sky Blog
4- notes on daily and weekly source activity
+ http:llfermisky.blo2siDot.com
LAT flare advocates monitor results and trigger
multiwavelength follow-up.
Reports at http://fermisky.blogspot.coml'
Early Activity and Spectacular Flare
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Gamma-ray Transients near the Galactic Plane
GRO J1838-04
EGRET observed 3.5 day
flare near the Galactic Plane
in June 1995
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Two Early Unassociated Transients
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